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Duiiino the past ih,rl«-i, years there have liven reported :I7 
c use* of mitral stenosis will, assoeiatc.1 interference with or abolition 
of the movements or the left vocal coni. Sto.lv of the notes of these 
eases which came to autopsy shows so mnclt variation in the strm- 
tires which tire dcscrihcd as causing pressure on tiie left recurrent 
Ian ngcal nertc that the present stii.lv was undertaken with the idea 
of attempting to clear up the discrepancies. Our work has eon- 
ststed or an analysts of all the eases rep.irteil up to the present time, 
and ..r a .'arcful examination of sections au.l dissections of hardened 

thoraces. Ohscrva,.s made in soft ho,lies are of mtcstionalile 

'aloe, I,cause the opening of (he chest allows of so much collapse 


' Itawl at a mpt-iinc of tiie C*oll«;e of Physician* of Phila.k-'nliia. 
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and the manipulations of dissection cause such a degree of dis¬ 
tortion that normal relations are altered to a most astonishing 
degree. AVc therefore used only cadavers with everything hardened 
in situ by means of an arterial injection of formaldehyde solution, 
in the endeavor to keep the thoracic and especially the mediastinal 
viscera as nearly as possible as they are in vivo. 

Historical. The association of paralysis of the left recurrent 
laryngeal nerve with mitral stenosis was first described by Ortner, 
in 1S97, as occurring in two cases which had come under his obser¬ 
vation. He ascribed the paralysis to compression of the nerve be¬ 
tween the arch of the aorta and the distended left auricle. The 
nerve in his cases was discolored, compressed, and ribbonlike. In 
the following year Herrick recorded a case in which, in addition 
to a dilated left auricle, chronic adhesive pericarditis was found, 
the nerve being embedded in a mass of cicatricial tissue as well as 
compressed by the auricle. 

^ In 1901 Kraus reported a case of left recurrent paralysis asso¬ 
ciated with mitral stenosis. He took exception to the anatomy of 
Ortner’s explanation, and described the mechanism in his case 
quite differently, taking the ground that the laiyngeal paralysis, 
although associated with marked left auricular dilatation, was indi¬ 
rectly due to hypertrophy of the right ventricle. This condition, 
by altering the position of the heart as it lay on the diaphragm, was 
assumed to alter the relationship between the pulmonary arteiy, 
the aortic arch, and the aortic ligament in such a way as "to cause 
the ligament to drag upon the recurrent laryngeal nerve. In his 
case the aortic ligament is stated to have run more horizontally 
than is normal, so that the left recurrent laryngeal nerve did not 
course laterally from the aortic ligament around the aortic arch, but 
crossed the latter. 

At the point at which the nerve crossed the aortic ligament it 
was constricted and discolored. 

In v. Schroettcr’s case the nerve is reported as having been com¬ 
pressed between a patulous ductus arteriosus and the aortic arch, 
and in Friscliauer’s case, between the left pulmonaiy artery and 
the aorta, the former being pushed upward by the dilated left 
auricle. Hofbaucr described the compression as occurring between 
the dilated pulmonary artery and the aorta, while in Bonardi’s and 
in two of Osier’s cases we are again told that the left auricle im¬ 
pinged directly upon the aorta. In Osier’s third case there was no 
autopsy. 

In Gantz’s case the nerve is stated to have been pressed upon bv 
enlarged peribronchial and peritracheal glands. Despite the co¬ 
existence of a severe pneumonia and pleuritis, he attributes this 
glandular enlargement to stasis produced by a weak heart. No 
similar explanation is to be found in the literature of the subject. 
In Mead's case the compression was presumably exerted by the 
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greatly dilated pulmonary artery, although a patulous ductus arte¬ 
riosus was also found. 

Little of clinical interest is reported concerning the laryngeal 
symptoms, although in some of the cases it was noted that the hoarse¬ 
ness was more marked in certain positions. Thus, Hofbauer’s 
patientwas less hoarse in the dorsal and right lateral postures, while 
ProtaV was more hoarse when the head was rotated to the left. 

The paralysis may apparently he bilateral. In seven of Quad- 
rone s eight cases both cords were paretic. In explanation of this 
he assumes that the brachiocephalic and subclavian arteries may 
sustain the brunt of the cardiac displacement. It is on this basis 
that the inequality of the radial pulses sometimes met with in cases 
of mitral disease has been explained (pressure of the auricle upon 
the aortic origin of the left subclavian artery). Thus, Massei 3 and 
Perotta hold that right-sided recurrent paralysis in mitral stenosis 
is never found as an isolated or primary lesion, but only as an exag¬ 
geration of those conditions which brought about the left recurrent 
paralysis. As a matter of fact, the entire situation, especially when 
the right recurrent is concerned, is so clouded that it is eminently 
desirable that future autopsies should be made with greater care, or, 
as Kraus has suggested, not made as routine autopsies, but as frozen 
sections. None of the cases in which the right nerve was implicated 
have come to autopsy. 

Anatomic Considerations. The left recurrent nerve springs 
from the vagus as the latter is passing down the sinistro-anterior 
aspect of the horizontal part of the aortic arch (Pig. 1). It hugs 
the^ aorta closely and passes under the arch cither at the point at 
which the ligamentum arteriosum joins the latter vessel or slightlv 
anterior to this position (Fig. 1). Reaching the dextro-posterior 
side of the arch, it ascends, its further course having no bearin'* on 
the clinical condition under discussion. 

The bifurcation of the pulmonary aorta takes place at the lower 
inner margin of the left bronchus, about 2.5 cm. from the bifurca¬ 
tion of the trachea, llic angle lies behind the left margin of the 
ascending part of the aortic arch and above and in front of the root 
of the left upper pulmonaiy vein (Figs. 2 and 3). The right branch 
passes horizontally to the right under the aortic arch and above 
the left auricle. It does not enter the present problem. The left 
branch curves over the left superior pulmonary vein and the left 
bronchus, both of which it indents, and passes outward and markcdlv 
backward, forming an angle with the right branch of about 100 
degrees in the horizontal plane. Above, and 4 mm. awav from it 
is the beginning of the descending part of the aortic arch,‘to which 

* "Su due casi di emiplccia laryncea con singulare diMurLo disfonico.” Atti de! Tereo Coo- 
Kr«so d. Soc. Italians di LarengoIoRin. 1SW. p. 230. (No pat hoi open! finding in thorax in 
Cither ra.'O clinically. No autopsies.) 

* Quoted. Boinet, I. o. 
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il is connected by tile ligamcntum arterinsiim (Mg. l). The de¬ 
scending part of tlu*an*li continues down in contact with the posterior 
mesial surface of the left pulmonary artery. Below the left pul- 



ti.;. l.-Sfls.llal hrrtina 3,m. t.. tl.r Ml .4 ll.r .ni.l«l^n, a | li„r. vir«r,l f«.n n llw Ml: 
.1. I. (i miIm-Livi'iii nrt'-ry; It. rrtnu f^l pl-.ir.; C. Mi n rnv; l>, a(v |, ,.f /■;. Ml 

r.yurrrnl Inryiiftt-al nr»vr; /*, Iheuun.. nrlrrioMini; C. Ml Mi|N*ri.. r pultu.iiuiry vein; 

II. puliimnary n..r,n: /. rHlrrliil |K-t^nnli.i>n; J . rigl.l vmlrklr; K. Dlwlrnlnr IoimI; 
I.. rlcJ.I vnilrirlr; M. n|.iral ii.ML.Mmal |4nim; .V. /*. r.-tmrtcl tipp^ |„| M . „f Mi Iiiiik- 
O. Irfi |i\i|in<>h irv »r„,y. (J. Ml U..n. I.u.; /f. Ml i,.frri..r pulmonary vrin; .S. |rl« .....Mr; 
T. luilr.il Iwllrl; f, Irfi vrtilrirlr; |’, cul Mlrf:HT ••( left |..Hrr lot**. 


inoiuiry artery lie the left superior pulmonary vein anil the left 
bronchus (Figs. 2 and .*J). 

1 he ap]H*ndi.\ of the left auricle is curled around the root of the 
pulmonary aorta. It projects upward in the angle between the left 
pulmonary artery and the left superior pulmonary vein (Mg. I). 
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U.c ligunicutiiin artcriosum (the ol,literate.! 'Indus arteriosus') is 

thatsT!?. “'"I’ a ^°" 1 3 ll , ,!pk 11,1,1 2 c ">- U »V- We have found 
n.ul iL ll'f'rT'i'' lllL ' ,, "' tr,> -P<* s '‘-™ir plane of the hn.lv 
and ascends I alt slightly as it passes haekwar.1 fro,.. left pnlm.H 



srlify: II. I,|i rvrurm,. lurjnc^t r. j' 'J.^y''’ i'V..', 

: v»“ "I'" 1 ;’' .*■. . '' in: n - ^ ». 

(n Irelcd). I, Oil bSK,Om. Instretail: J. ri.1,1 k»*. OrlWfc,!): K. 

O.SBCWol ..1 ..Snnsr,' Hd.i | r „ ^,,.1, 

U. rwl't lupersir pulmonary irin: .S. .iel.l ... v. in: T. riel,i i„f,ri.„ . 

mon-ity vein; L. Inferior vma cava; |\ ew.ipU.uni* (reflrrfe'l). 1 


nap- arlcrv to the aorta (Fig. 1). In or slightly anterior to the 
olitnse angle formed at its jiinetion with the latter vessel lies the 
recurrent lamigeal nerve. 

In effecting pressure on the nerve there arc two conditions ai work 
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—increase in size and alteration of position, both dependent upon 
the narrowing of the initr.il orifice. Changes in size, viz., enlarge¬ 
ment, involve in sequence the left auricle and appendix, the pulmo¬ 
nary veins, and the pulmonary arteries. The obstruction to the 
blood current in the mitral orifice results, first, iu a dilatation of the 


Fig. 3.—Ol.Iiqtw view fn«u thr right of n dWeltnnof the mrdLvMirml vNerra from behind; 
A. aorta; U, Irft pulmonary artery: Ml superior pulmonary vein; U. left inferior pul¬ 
monary vein; h. Mt \ rntrirle; /*, thon.cie aorta (rrllcvtrd); (?. |rft recurrent laong«-.-.l 
oerax; //, superior vt-nS eara; /. angle of bifurcation of pulmonary aorta; J, root of right 
superior pulmonary vein; K. M. left auricle; right inferior pulmonary vein; .V, coronary 
■tr.ua; O. csoph.ngua (rrfleeted). 

left auricle and its auricular appendix. Rise of pressure in this 
chamber is followed by the same condition in the pulmonary veins, 
which results in their overfilling and distention. This in time dams’ 
hack the blood in the lungs and tends to cause its stagnation in the 
pulmonary artery and in the right heart. In consequence there is 
aluays present a dilatation of the left auricle and of the pulmonary 
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arteries and veins, which gives rise to a crowding of the mediastinal 
structures at the base of the heart. 

Changes ill position are mainly due to the distention of the auricle, 
although this can lie aided materially by enlargement of the right 
heart, particularly of the ventricle. Some remarkable instances of left 
auricular dilatation have been recorded. According to Witwicki,* 
the left auricle is the most distensible of all the heart chambers, 
and Sninuclson 1 has stated that occlusion of the left coronary 
artery causes a llaccid dilatation of the auricular walls, which may 



Vir«r of n diver lion ■.( ilie mrJLutiiul viscera (roin in fount; .1, anlrrinr vnu» 
cavu; R. hcurnmtuin arterioMun; V. rifilil auricular appendix: h. rifctit »uprriur pulmonary 
vcio> r. ri«ht infrrinr pulmonary vein; F. rigbl auricle; arrli id aorta: //. left recurrent 
laryngeal nerve; /. left pulmonary artery; J. left superior pulmonary vein: K. pulmonary 
aorta; /.. left auricular appendix; M. right ventricle; .V. lift ventricle. 


assume the appearance of a distended bladder. Minkowski" re¬ 
moved a heart at autopsy which contained about I liters of blood, 
of which nearly 3 were found ill the left auricle. This specimen was 
obtained from the body of a man, aged thirty-two years, who had 
suffered from double mitral and tricuspid lesions and in whom a diag¬ 
nosis of mitral stenosis had been made fourteen years before lits death. 


4 Zeit I. klio Med.. ISOS, uvii, 

• Munch, med. Woeb.. 1001. p. ISC. 


» Sic. Altai.. Paris, rol. ii. 
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Despite this enormous dilatation the patient had been able to walk 
about until hut shortly before his demise. The auricular walls were 
thin and membranous. In the ease reported by liriquet 7 the left 
auricular capacity was t>50 c.c. (the normal average being 55 c.c.), 
or what is practically equal to the capacity of a whole normal heart. 
Muller" has recorded an instance in which the left auricle was 
larger than a child’s head, this occurring in a case in which the heart 
weighed 020 grams, the patient weighing only (55 kilograms. (Under 
normal circumstances a patient of this weight should have a heart 
weighing about 3(H) grams). Toledam" reported a case in which 
the auricle measured 12 by 11 cm. Sansom has described the auric¬ 
ular wall as being attenuated to the thinness of a visiting card. 
()wen and Fenton 10 have reported a left auricle with a capacity of 
!M)() c.c., a distention so great that aspiration was performed in the 
belief that a pericardial elfusion was present. 

It is well known that dilatation of the pulmonarv arterv is often 
encountered in long-standing cases of mitral stenosis, and not infre¬ 
quently the artery undergoes considerable arteriosclerotic change. 
In these cases there is an area of dulness at the upper left margin 
of the sternum, sometimes sensitive to pressure or percussion, as well 
as enlargement of tin* right heart. Dmitrcnko, in his case of pressure 
paralysis, succeeded in making graphic records of the pulmonary 
pulsation. 

lhc left auricular cavity can expand readily in but one direction, 
viz., upward (Figs. 2 and 3); posteriorly, it rests against the aorta 
and esophagus; anteriorly, it is limited by the right auricle and 
the left ventricle, anil below by the right auricle and the liver. In 
expansion, the auricular appendix would probably be the first part 
affected, as it lie. free and unadherent to anything. Should it be¬ 
come dilated it would press upward and backward, thrusting the 
left pulmonary artery against the aorta, the left upper pulmonary 
vein against the left pulmonary artery, and forcing the distal portion 
of the latter against the aorta. latter, when the atrium or main 
cavity of the auricle dilates, the proximal part of the left pulmonarv 
artery is jammed upward and backward, mainly by the root of the 
left upper pulmonary vein. r l lie nerve is thus squeezed between the 
artery on the one hand and the aortic arch or the ligamentum arteri- 
osum on the other. I*rischauer and Ilofbauer are the onlv ones who 
report finding this post mortem. 

( om.mknt on Previous Kxpi.anatioxs. The foregoing facts 
.should'make us extremely cautious in accepting the reports of non- 
autopsied cases as examples of recurrent paralysis due to auricular 
pressure in the course of mitral stenosis. It should be borne in 
mind that the first examples of this condition were first reported 

* "ll.- I’i-tat till c««-iir c»iirl»- dan- h- lo-it.n- nitrates." Th* sc do Pari.-. 1M<0. 

* Z.it. f. Min. M»il.. mitt. hi. .-.in > *.c. An«.. Pari-. |s75. 

i" C'liuical Society. l.mxlun. May j|. JJjOI. 
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fully thirty-five years after paralysis of the recurrent laryngeal nerve 
had first been described by Titerck and Gerhardt (1S02). Further¬ 
more, the details of the cases reported by Koellreuter, in which the 
paralysis was in sill probability due to a mediastinal neoplasm, and 
bv Gant/, anti ourselves, in which glandular enlargement was the 
dialogic factor, clearly show how closely the picture produced bv 
nutrai stenosis may be simulated by other causes and conditions. 

1 he junior author has for the last six years been cspcciallv on the 
lookout for this conjunction of pathological conditions, and anion** 
many hundreds of cardiac patients seen during this time has met 
with only one case in which recurrent paralysis appeared to be due 
to mitral' disease. There was, however, no autopsy, and the few 
notes which were made have been lost. 

Mow easily one might be led into attributing left recurrent larvu- 
gea! paralysis to mitral stenosis is also illustrated in the following 
case, which occurred in the service of Dr. F. II. Klaer, in which a 
diagnosis of mitral stenosis was readily made and in which aortic 
aneurysm was suspected but later abandoned as the result of the 
.r-ray examination, which disclosed the presence of enlarged bron¬ 
chial lymph nodes. 

* A. II., male, aged twenty-nine years, a clerk bv occupation, 
presented himself at the medical dispensary of the Universitv Hos¬ 
pital on account'of loss of weight (IS pounds), indigestion, and 
hoarseness when in the prone position. This latter symptom, which 
had been present for four weeks, was sometimes relieved by belching, 
lie had no symptoms indicative of cardiac weakness! He laid 
marked enlaigement of the axillary lymph nodes and physical signs 
indicative of an infiltration of the left pulmonary apex. 

Heart. l)ulness extends from upper border of the third rib just 
below the right sternal border to one finger’s breadth outside the 
midclavicular line. There is a marked presystolic thrill. On aus¬ 
cultation at the apex a rumbling presystolic sound is heard, endim* 
in a loud booming systolic sound. The pulmonic second sound 
is greatly accentuated. The temporal arteries are sclerotic, the 
radial pulse has a small volume, that in the left being smaller than 
that on the right. 

On further examination, an area of dulness above the heart and 
to the left of the sternum was discovered, which suggested the exist¬ 
ence of an aortic aneurysm. 

Laryngeal Examination (Dr. Singer). Complete paralysis of the 
left vocal cord, without any other signs of local abnormality. 

X-ray Examination (Dr. Pancoast). The heart is enlarged after 
the manner indicated by the physical examination. The bronchial 
lymph nodes are enlarged. 

Later on the patient developed cough when in the recumbent 
posture. The heart became more dilated, and the presystolic 
murmur less loud. About this time he became confined to bed, 
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his symptoms having progressively increased in severity. Ilis 
private physician anil a consultant, on being called to see him, 
pronounced his case one of thoracic aneurysm with cardiac enlarge¬ 
ment. Death occurred as the result of edema, dyspnoea, etc. No 
autopsy was held. 

Of all internal maladies, disease of the aorta is most frequently the 
cause of left recurrent laryngeal paralysis Among GO such cases 
Syllaba found 17, while Guder and Dufour encountered S cases 
among 70 (2 of complete paralysis and G of paresis) due to this 
cause. In 1 of Ortner’s and in 1 of Osier’s cases aortic aneurysm 
had been diagnosticated, and not unnaturally, since disease of the 
aorta and mitral stenosis may have many symptoms in common, 
among which inequality of the radial pulses and anisocoria," cya¬ 
nosis, cough, dyspniea, aphonia, and pulsation in the second left 
intercostal space may be especially mentioned. Indeed, Hornet has 
suggested that periaortitis may cause a recurrent paralysis by direct 
extension without any compression whatever. It is also possible 
that antecedent infections, especially diphtheria, may give rise to the 
vocal paralysis. Chronic adhesive pericarditis, which was found in A 
of the reported eases, might readily account for the nerve paralysis. 
In Herrick’s ease the left recurrent laryngeal nerve was imbedded 
in a mass of cicatricial tissue. 

The cases reported by Gant/ and bv Palasse were in all proba¬ 
bility also the result of glandular pressure, a process in which it is 
incredible that the heart should have played any part. Pulmouarv 
tuberculosis may cause recurrent paralysis either by direct glandular 
pressure—a gland is normally found between the bronchus ante¬ 
riorly and the nerve posteriorly—or as the result of pleuritis, or 
through involvement of the pericardium or pulmonary consolida¬ 
tion. The knowledge of these facts makes one distinctly skeptical 
of the accuracy of Ceraulo’s observations of twenty cases supposedly 
due to mitral stenosis. Quadrone reports eight cases in which paresis 
or paralysis of the cords occurred in cases of mitral disease, without 
any changes in the laryngeal mucosa, without any demonstrable 
cause other than the heart lesion. Three cases were examined with 
the ar-rays. The reports of Syllaba, Alexander, Gavello, Quadrone, 
Perotta, Sheldon, Guder and Dufour, Pallasse, Pal, Ceraulo, Mead, 
Dmitrenko, and Koellreuter being unsubstantiated by autopsies, 
leave us in much uncertainty as to the actual mechanism of the com¬ 
pression, though they seem sullicient to emphasize the relationship 
of the two pathological conditions. 

The observations of Ortner to the elleet that the pressure was 
exerted by the left auricle against the left bronchus in one case and 
against the aorta in the other, would seem to be faulty. To have 
the auricle press upon the aorta would necessitate that the pulmo- 


llarri*. Ilarvdn Society, Ismilon, 11 ) 03 . 
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nary artery unguard the nerve by being thrust not only backward 
but downward and away from the aorta in a manner and to a degree 
that is practically inconceivable. As regards pressure upon the 
trachea by the auricle, it is anatomically impossible to have the re¬ 
current laryngeal nipped between the left auricle and the bronchus. 
This statement is made despite the fact that both King and Fried- 
erieh have reported compression of the left bronchus bv a dilated 
left auricle, an entirely different matter, and occurring'below the 
lowest part of the recurrent laryngeal loop. These errors, like 
main others, tend to support the belief that the ordinary method of 
performing autopsies will not reveal the minutuc of interrelational 
thoracic anatomy. Only by having the body hardened before 
it is studied can such intimate details be determined with exact 
definiteness. 

Kraus’ explanation of the mechanism at work has more to com¬ 
mend it, although he is in error in regard to some of his anatomical 
relations. In addition to marked dilatation of the left auricle, he 
ascribes some of the trouble to a hypertrophied right ventricle, with 
consequent alteration of the relations at the aortic arch. lie states 
that in his case the aortic ligament, instead of running upward 
and to the left, ran more horizontally. As a matter of fact, the 
abnormal course described by Kraus is the normal one. However, 
the ligament may have been more horizontal than usual, and this 
" ;LS probably caused by a pushing up of the pulmonary artery and 
not by a pulling down of the aorta. 

In this connection it should be stated that the possibility of trac¬ 
tion on the aorta by the pulmonary artery through the medium of 
the ligamentum arteriosuin can hardly be looked upon seriously. 
The ligament runs antero-posteriorly a’nd slightlv upward, and be¬ 
fore any downward traction could begin to be exerted the pulmonary 
artery would have to descend from 1 to 2 cm. It does seem a bit 
fanciful to assume that a structure but 2 to 3 111111 . in diameter could 
pull downward the arch, supported as the latter is at both ends, and 
held up not only by the great vessels which arise from its convexitv, 
but also by the attachment of the deep cervical fascia to the peri¬ 
cardium. These would certainly counteract any possible pull ex¬ 
erted by the ductus, to say nothing of the aid afforded by the areolar 
adhesions of the aorta to the adjacent mediastinal structures. 

u Qimtcd ihit-hard, Mnlailita du Ca-ur. 1905, »». 522. 
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1905 


Bnl. Setn. MAI., 1905 
Bonnnli, Gnzz. Mel. 
Italian, 1900. p. 41 

Koellreuter, Monatscli. 
f. Ohrcnhcilk., 1907, 
P- 1 


Cardiac lnimi. 


I ><nil ile mitral and tri¬ 
cuspid; obliterative 
pericarditis 

Double mitr.il and 
aortic; tricuspid in¬ 
sufficiency 

Mitral stcntHu; oblite¬ 
rative jiericarditis 


Autoiny findings: remark*. 


Nerve compressed between auricle 
and left bronchus; nerve dis- 
_ colored 

Nervu compressed lictwccn left 
auricle and aorta; nerve flat¬ 
tened. constricted in spots and 
_ discolored 

Nerve embedded in cicatricial tis¬ 
sue “and wed ceil between aort:i 
and enormously enlarged left 
auricle that hail forced its way 
in lietween the aorta and pul¬ 
monary artery considerably dis¬ 
torting the normal anatomical 
relations of the parti*;’’ nerve 
flattened, narrow and attenuated 
and on microscopic examination 
was found degcncrati-d; auricles 
greatly dilated. 

Heart displaced by liyi>ertrupliicd 
rich! ventricle, altering relation¬ 
ship of aorta, aortic ligament and 
pulmonaryartery, with resulting 
. traction on the nerve. 

Nerve compressed between orient 
of ductus arteriosus ami aorta; 
constricted ami discolored; trunk 
of pulmonary artery larger than 
ascending aorta. its two branches 
larger than normal; ductus arte¬ 
riosus as large ns the latter. 
XY-my finding* identical with those 
of Firschauer; no autopsy. 

No uuto|>sy. 

No autopsy; vocal cord paralysis 
appeared and disap|»eured witli 
broken cotniiensation and irn- 
pro vein ent respectively. 

No autopsy notes; bilateral pare¬ 
sis; nerve histolocicnlly nonnal. 
No auto|xsy; bilateral paresis. 

No autopsy; bilateral paresis. 

No autopsy; bilateral paresis. 

No auto|uy; bilateral paresis. 

No autopsy; bilateral paresis. 

No aiitojisy. 

No autopsy; left rec. paralysis. 

.Y-ray findings identical witli those 
of Firschauer; no autopsy. 

Nerve compres-ed between left 
pulmonary artery and aorta by 
forward and upward pressure of 
dilated left auricle and pultmm- 

■M jMitial insufficiency No nuto|isy; paralysis apjwared 
and di-appeared as patient c<»t 
worse or belter. 


'Double niitnd: trim— 
] pid insufficiency; 
, slight aortic stem,-is 


Double mitral, tricus¬ 
pid insufficiency; 
patent durtus arteri¬ 
osus; il ilat.it a hi of 
i pulmonary artviy 

:Mitral steno-is 
.Mitral stenosis 
'Mitral stenosis 


! 

| Mitral stenosis and in¬ 
sufficiency 
.Mitral stemisis 
(Mitral stenosis and in- 
! sufficiency 
(Mitral stenosis and in- 
, sufficiency 
IMitial stenosis ami i»- 
I sufficieney 
■ Mitral stemtis 
[Mitral stenosis 
Mitral stenosis and in¬ 
sufficiency _ 

Mitral stenosis 

(Double in it ml; tricus¬ 
pid insufficiency 


M [Mitral stemisis 


j Double mitral tricuspid 
insufficiency; jieri- 
| canlitis 


Nerve compressed between left 
auricular appendix and aorta, 
the former lieing pushed upward 
lietwvcn the pulmonary artery 
_ ami aorta. 

No autopsy; lirief verbal report. 

Nerve compressed lietwecn aorta 
and enormously dilated left 
_ auricle. 

No autojisy; x-ray. trncheuscopic, 
and o-sophaguscopic examina¬ 
tions; mediastinal nctiphism; 
points out fallacy of accepting 
non-autopsied cases. 
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Tabulation- ok Kepoktkd Cashs— (Continual). 


CurUiac Ircion. 


Autopsy findings: remark*. 


ZimbliT. Tlu-si- lie Ikilr, 


Cuveljii, Hull, «li .Ma¬ 
la t lie <H Grechin, 
Nov., 190.1 

Ceniiilo, M ore a kii i, 

I HOT. No. 0 


IVrottn, Arch. 1 t-il. «li ;ts 
I-ary»g<>log.. I'.Kill, 
p. 71 

(«tnler and Dtifnur. 43 
Rev. dc .Mi'il.. 1909, 
i>. 300 24 

I Wit. Arch, fie Mai. <hi 4.1 

Ci eu r. I'mu. p. 74 

48 


ltoinet. Hull, lie I’Aeail. 23 
<l«‘ Mi’il., 1910, |».211 


l’allase, Lyon MAlieale. 20 
1909. p. 7 HI 

Meaii. Jour. Am. Mini. .. 
Av-or., HM0.lv. 220.1 


Ihn itrenko. Rna-skyi. 29 
Vratch. 1910. No. 1 ; 
Aha. Arch, ile .Mai. 
ilu Cieur. Jan.. lull. 

|». 4S 


Congenital pulmonary j No autopsy; x-r.iy exam inn tin: 
steiKBia anil itiMif-: .similar to that in v. Schriitter’: 
heieticy: patulous' ea.-e. 

ductus arteriosus j 


No autojr-ies; claims to have seen 
..“ : i mitral disease, of 


F Mil ml >t«*no*i* 


F Iloiihle mitral 
M llouhle mitral ui 
aortic insiilliciuiicy 


F I loti hh* mitml 

F Mitral stenosis 

F Patulous ductus !lt i, 
•iMi*; aortic and i 
tml stenosis; <n 
liaO' and a o r t 
sclerosis 


in initial uisease, oi 
winch two were stenosis; no 

_ details. 

No autopsy; tertiary’ syphilis. 

No autopsy; partial paralysis; 
x-ray examination. 

No autopsy; adhesive pericarditis? 

Nerve compressed between left 
auricle and aorta? 

No aiitujc-y. 

h'Nerve compressed between left 
auricle and aorta. It was white 
and sclerotic; auricle -ire of 
small list. 

No autopsy; paralysis apjH-ared 
and ilisapiM-ared as heart action 
. Iieeatne wiiisc or U-tter. 

No autotisy; x-ray showisl great 
auricular dilatation, the aorta 
Ih'ihe apparently normal. 

No autopsy; pulmonary tulxrcu- 
losis; mediastinal adenitis re- 
. ; vealed by x-ray. 
i- l.xaet mechanism not stated; eoin- 
i- pro-ion prisumably due todila- 
K tat ion of pulmonary artery which 
e was distended to twice the size 
of the aorta; recurrent laryngeal 
nerve Ixith inacroscopically and 
microscopically nonnal. 

No auio|>sy: paralysis attributed 

to dilatation of pulmonary: 
artery; tracing* were taken from 
1 same in the pulsating second left 
intercostal space; x-ray showed 
left aurieitlar enlargement. 

I 


The obliterated iltteliis arteriosus is mentioned frei|iieiitlv in the 
autopsy reeords. It is our opinion that this strurtnre is tt factor of 
minor or even negligible importance, its main and perhaps only 
influence, aside from its mere presence, being t» bold in approxilna- 
tion to it very slight degree the aorta and the left pulmonary arterv. 
Keen should the ductus be patulous, it does not follow that it hits 
any intrinsic influence. We tire inclined to believe that in these 
eases, such as v. Schrotters and Mead's, (lie two factors of imme¬ 
diate significance are identical with those in which the ductus is 
obliterated, viz., the aorta and the left pulmonary artery, the patu¬ 
lousness of the ductus being of importance only on account of (lie 
associated dilatation of the pulmonary* artery and the cnoorncment 
and hypertrophy of the right ventricle. 

Summary. There arc now on record 11 autopsies! and 2d clini¬ 
cally reported cases in which recurrent laryngeal paralvsis was 
associated with and apparently the result of initial stenosis." Among 
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tlie autopsicd cases the vocal paralysis was attributed to direct com¬ 
pression on the part of the auricle or its appendix in 7; to cardiac 
displacement, traction, etc., in 1; to the effects of a persistently 
patulous ductus arteriosus in 2; and to indirect compression acting 
tm the pulmonary artery in 2. ” 

Conclusions. It is our conviction, based on careful study of 
the anatomical relations in hardened preparations, that the indirect 
mechanism may be a variable one, but that when compression is 
accountable for the recurrent paralysis, it must always be caused by 
the nerve being squeezed between the left pulmonary artery and the 
aorta or the aortic ligament. 

Anything which will dilate or force upward the left auricle, the 
left upper pulmonary vein, or the left pulmonary artery would tend 
to cause the condition. 

1 he anatomic relations are such that direct pressure of any por¬ 
tion of a dilated left auricle upon the aortie arch is impossible. 

\Mien we consider the softness of all the structures involved, and 
the fact that the nerve is normally flattened against the aorta, not 
rounded, it would seem probable that its function is abolished, not 
from actual destruction from pressure, but from a neuritis conse¬ 
quent upon a degree of compression which could hardly be sufficient 
to actually destroy the vitality of the nerve. This, of course, can be 
determined only by microscopic examination of the nerve. 


ARNETH’S METHOD OF BLOOD COUNTING—ITS PROGNOSTIC 
VALUE IN PULMONARY TUBERCULOSIS . 1 

By C. L. Minor, M.D., 

AND 

I’. II. IUngeii, M.D., 

ANIl KVIU.K, N. C. 


Ihe great difficulty of drawing a correct prognosis in a case of 
pulmonary tuberculosis is too well known to need more than a 
mention here. 

Those most experienced in the treatment of tins disease frequently 
fail to predict correctly the future course of a case, or to estimate 
with any degree of accuracy its chances of recovery. Therefore, 
any procedure which promises to he of assistance in drawing a 
prognosis demands our attention and study, and lienee we feel 
justified in taking the time of this Association to present the con¬ 
clusions we have formed from the study of tile blood in a hundred 
cases of pulmonary tuberculosis by Ametli’s method. 


» Read before tlic American Climatolopcal Association at Old Point, Vo., June, 1909. 
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Tills method, developed by its autlior in Lcube’s clinic in 1904-05, 
Inis so far not attracted much attention in this country, though 
two of the members, of this Association, Dr. A. C. Klebs, and Dr. 
Geo. E. Biishncll, U. S. A., have made valuable contributions to the 
subject. 

Tile former reported to the National Association for the Studv 
and Prevention of Tuberculosis in 190fi, and expressed the hope 
that his report might induce further investigation on these lines; 
mt since that time, so far us we knmv, only Bnshnel! and Trueholtz 
have written on the subject. 

Wishing to determine the value of this method as an aid to prog¬ 
nosis, we have examined the blood of somewhat over one hundred 
eases III Dr. Minors practice, and as a result of this work we believe 
it has a distinct value in enabling one to estimate the resisting power, 
and lienee the likelihood of recovery and general prognostic out- 
look, of such eases, and trust it will lie more generally used by the 
profession than has been the ease in the past. 

As you all know, Anieth considered that the young white cells— 
those with one or two nuclei—are less resistant and less able to 
combat an infection than the older ones with more nuclei. 

Starting out with this assumption, he counted the number of 
nuclei m all the neutrophilic white cells, and divided them into 
live classes, according to the number of their nuclei. Placing these 
numbers in a horizontal row, beginning on the left with Glass I 
which contained one nucleus, and ending on the right with Glass V 
which contained five nuclei, he formed what lie called the neutree 
plnhc blood picture, hroni a count of fifteen normal individuals 
he funned a normal picture. 

1 ii m iv v 

•MKTreni. .15 |»-r rvnt. 11 |,'r r.-in 17 ,--r «-nt. 1! |icr cent. 


.Studying the blood in pulmonary tuberculosis, he found, in con¬ 
sonance with his theory, that the normal percentage of nuclei in 
the different classes was lost, there being an increase of the vounger 
cells of Classes I and II. and a lessening of the more mature ones 
m Classes III, I\ , and Y, this being more marked in proportion 
to the severity of the trouble-one of the worst pictures he got 
being a case of miliary tuberculosis: 


30 |»cr cent. 50 per cent. 


And again, in the ease of subacute tuberculosis: 


i n 


IV 


52 |>cr cent. 


O jx-r rent. 


I) |HT 


trill. 



•15 per cent. 


Ill 
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